Reconstituted mitochondrial transhydrogenase is a transmembrane protein.
Bovine heart mitochondrial transhydrogenase, a redox-linked proton pump, can be functionally and asymmetrically inserted into liposomes by a cholate-dialysis procedure such that the active site faces the external medium. N-(4-Azido-2-nitrophenyl)-2-aminoethylsulfonate (NAP-taurine), a membrane-impermeant photoprobe, when encapsulated in the vesicles, covalently modified the enzyme and inhibited transhydrogenation between NADPH and the 3-acetylpyridine analog of NAD+ (AcPyAD+) in a light-dependent manner. External AcPyAD+ increased the rate of inactivation several fold, whereas NADPH, NADP+, and NADH were without effect. Labeling of the enzyme by intravesicular [35S]NAP-taurine was enhanced by AcPyAD+ and NADP+, decreased by NADH, and not significantly affected by NADPH. These results indicate that transhydrogenase spans the membrane and that substrate binding alters the conformation of that domain of the enzyme protruding from the inner surface of the membrane.